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METHOD OF MAKING A MULTIPLE NECK
SPRAY BOTTLE

RELATED APPLICATIONS

This 1s a continuation-in-part of U.S. patent application
entitled “Rechargeble Dispensers, Ser. No. 08/694,386, filed
Aug. 8, 1996, now abandoned, which 1s a continuation of
U.S. patent application entitled “Rechargeable Dispensers,
Ser. No. 08/507,691, filed Jul. 25, 1995, now abandoned,
which 1s a confinuation in part of U.S. patent application
entitled “Rechargeable Dispensers, Ser. No. 08/485,254,
filed Jun. 7, 1995, now U.S. Pat. No. 5,890,624, which 1s a
continuation m part of U.S patent application entitled
“Rechargeable Dispensers™, Ser. No. 08/279,978, filed Jul.

25,1994 now U.S. Pat. No. 5,529,216. These references are
all tully mcorporated herein by reference.

FIELD OF THE INVENTION

This 1nvention relates to a multiple neck spray bottle and
multiple neck spray bottle dispenser. Further, this invention
relates to a method of making and a method of using a
multiple neck spray bottle dispenser.

BACKGROUND OF THE INVENTION

Currently, spray bottles with liquid chemical contents are
sold 1n high volumes to both the consumers and professional
markets 1 the United States and throughout the world.
Typical chemical contents include glass cleaners, bathroom
cleaners, surface cleaners, disinfectants, degreasers, waxes,
scalants and a variety of other types and classes of
chemicals, which are bottled in spray bottles prior to ship-
ment to a point of delivery or sale.

A conventional spray bottle package 1s constructed of two
(2) separate basic components, including 1) a spray head
provided with a down tube; and 2) a one (1) neck spray
bottle. The conventional spray head 1s provided with an
inner threaded coupler, which threadedly connects with an
outer threaded neck portion of the conventional spray bottle.

The conventional spray bottle 1s provided with a single
neck portion through which liquid chemical contents are
added to the conventional spray bottle during a filling
operation. After the filling operation, the down tube of the
conventional spray bottle 1s insert through the neck opening
in the conventional spray bottle, and then the inner threaded
coupler of the conventional spray head is rotated (e.g. right
hand thread) to the outer threaded neck portion of the
conventional spray bottle to securely connect and seal the
conventional spray head to the spray bottle. In high speed
production, the steps of filling, inserting the downtube,
rotating and tightening the threaded coupler of the conven-
tional spray head to the threaded neck portion of the con-
ventional spray bottle are accomplished by high speed
machine automation.

The conventional spray bottle package for consumer use
1s a one time use package, which 1s typically thrown away
by the consumer after the liquid chemical contents are
consumed. The conventional spray bottle for commercial
use typically includes a heavier duty spray head and a
heavier duty spray bottle (e.g. thicker wall), and are refilled
numerous time prior to disposal. Both the conventional
consumer and commercial grade spray bottles packages can
only be filled or refilled with the spray head disconnected
from the spray bottle.

In the United States, generally the spray head components
are manufactured by a very limited number of large 1njection
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molding manufacturers such as Calmar, Confinental, AFA
and Owens-Brockway while spray bottles are manufactured
by a wide variety of blow molding manufactures producing
custom spray bottle designs for bottlers or molded by large
bottlers themselves.

SUMMARY OF THE INVENTION

A first object of the present mvention 1s to provide an
improved multiple neck spray bottle.

A second object of the present mnvention 1s to provide a
spray bottle having at least two (2) neck portions located in
substantially close proximity to each other.

A third object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle.

A fourth object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle, the spray bottle including a first neck portion oriented
substantially parallel relative to a longitudinal axis of the
spray bottle, and mcluding a second neck portion oriented
perpendicularly or upwardly at an angle substantially i the

range of 0° to 90° relative to a longitudinal axis of the spray
bottle.

A fifth object of the present invention 1s to provide a spray
bottle having at least two (2) neck portions located substan-
tially within a center portion of the width of the spray bottle,
the spray bottle including a first neck portion oriented
substantially parallel relative to a vertical axis of the spray
bottle, and including a second neck portion oriented per-
pendicularly or upwardly preferably at an angle substantially
in the range of 0° to 70° relative to a longitudinal axis of the
spray bottle.

A sixth object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle, the spray bottle including a first neck portion oriented
substantially parallel relative to a vertical axis of the spray
bottle, and including a second neck portion oriented more
preferably at an angle substantially in the range of 20° to 60°
relative to a vertical axis of the spray bottle.

A seventh object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle, the spray bottle including a first neck portion oriented
substantially parallel relative to a longitudinal axis of the
spray bottle, and including a second neck portion oriented
upwardly even more preferably at an angle substantially 1n
the range of 40° to 50° relative to a longitudinal axis of the
spray botftle.

An eighth object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle, the spray bottle including a first neck portion oriented
substantially parallel relative to a longitudinal axis of the
spray bottle, and including a second neck portion oriented
upwardly most preferably at an angle of substantially 45°
relative to a longitudinal axis of the spray bottle.

A ninth object of the present mvention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle, the spray bottle including a first neck portion and a
second neck portion provided 1n an upper portion of the
spray bottle.
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A tenth object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located
substantially within a center portion of the width of the spray
bottle, the spray bottle including a first neck portion and a
second neck portion provided 1n an upper portion of the
spray bottle and located at or above a center height of the
spray bottle.

A celeventh object of the present invention 1s to provide a
spray bottle having at least two (2) neck portions located at
different heights of the spray bottle.

A twelfth object of the present 1nvention 1s to provide a
method of making a spray bottle having at least two (2) neck
portions.

A thirteenth object of the present 1invention 1s to provide
a method of blow molding a spray bottle having at least two
(2) neck portions.

A fourteenth object of the present invention 1s to provide
a method of blow molding a spray bottle having at least two
(2) neck portions with a one (1) pin blow molding apparatus.

A fifteenth object of the present invention 1s to provide a
method of blow molding a spray bottle having at least two
(2) neck portions with a two (2) pin blow molding apparatus.

A sixteenth object of the present invention 1s to provide a
method of blow molding a spray bottle having multiple neck

portions with a multiple pin blow molding apparatus.

The present 1mnvention 1s directed to a spray bottle pro-
vided with multiple necks. A preferred embodiment 1s a two
(2) neck spray bottle with one neck oriented for accommo-
dating a spray head and another neck oriented for filling or
refilling the spray bottle.

The following 1s a list of parameters preferably incorpo-
rated 1n the spray bottle according to the present invention.

1) number of neck portions, preferably two (2) for most
applications;

2) locating multiple neck portions substantially within a
center portion of the width of the spray bottle;

3) locating neck portions at different heights of the spray
bottle;

4) orienting a first neck portion substantially parallel to
the vertical axis of the spray bottle and orienting a
second neck portion perpendicularly or upwardly at an
angle substantially in the range of 0° to 90° relative to
a vertical axis of the spray bottle;

5) orienting a first neck portion substantially parallel to
the vertical axis of the spray bottle and orienting a
second neck portion perpendicularly or upwardly at an
angle substantially in the range of 0° to 70° relative to
a vertical axis of the spray bottle.

6) orienting a first neck portion substantially parallel to
the vertical axis of the spray bottle and orienting a
second neck portion upwardly preferably at an angle
substantially in the range of 20° to 60° relative to the
vertical axis of the spray bottle.

7) orienting a first neck portion substantially parallel to
the vertical axis of the spray bottle and orienting a
second neck portion upwardly more preferably at an
angle substantially in the range of 40° to 50° relative to
the vertical axis of the spray bottle.

8) orienting a first neck portion substantially parallel to
the vertical axis of the spray bottle and orienting a
second neck portion upwardly most preferably at an
angle of substantially 45° relative to the longitudinal
ax1s of the spray bottle.

9) locating the multiple neck portions in an upper portion
of the spray bottle;
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10) locating the multiple neck portions in an upper portion
of the spray bottle and at or above a center height of the
spray bottle.

The neck portions of the spray bottle according to the
present 1mvention can be configured or arranged for con-
necting to other components. For example, the first neck
portion for accommodating a spray head 1s preferably pro-
vided with an outer thread portion designed to connect and
fluidly seal with the inner threaded coupler and seal of a
conventional spray bottle. The thread design including ori-
entation (e.g. right hand), number of threads, length of
thread portion, mner diameter and outer diameter of the
threads, advance length, cross-sectional shape of threads
themselves (e.g. substantially flat upper edges to enhance
gripping action), locking designs, etc. need to be taken into
consideration for a particular design and application.

The second neck portion 1s preferably configured to
accommodate a resealable closure. For example, the second
neck 1s preferably provided with an outer threaded portion
for connecting and sealing with a cap having inner threads.
Alternatively, the second neck can be configured or designed
to accommodate a wide variety of other different types of
resecalable closures functioning to allow the second neck
portion to be opened for filling or refilling the spray bottle,
and then closed for securely sealing the second neck to
prevent spillage or leakage of liquid from the spray bottle
out the second neck portion.

The first neck portion and second neck portion are pref-
erably located substantially 1n a center portion of the width
of the spray bottle. The locations of the first and second neck
portions are particularly important with respect to the
method of making the spray bottle. Specifically, in the
method of making the spray bottle according to the present
invention using a one (1) pin blow molding apparatus, it is
highly desirable to locate both necks substantially within the
center portion of the width of the spray bottle to increase the
wall thickness of the neck portions to mechanically
strengthen the neck portions (i.e. outer threaded portions
need to be mechanically stiff enough to prevent distortion of
the sealing surfaces of neck portions during connecting the
spray head and cap to the spray bottle). More specifically,
the parison used for blow molding the spray bottle has a
predetermined width, and 1s less than the width of the spray
bottle (i.e. less than width of mold cavity). The parison
substantially defines the center portion of the width of the
molded spray bottle. It 1s highly desirable to locate the neck
portions substantially within the width of the parison to
enhance the wall thickness of the neck portions. Thus, the
plastic material at the parison during molding does not need
to be substantially dislocated or stretched by inner air
pressure widthwise, if the neck portions are located substan-
tially within the width of the parison (i.e. the less material
that needs to be moved laterally outwardly 1n the width and
thickness directions, 1n particular the greater width direction,
the greater the wall thickness can be had for the neck
portions located substantially within the center width portion
of the spray bottle).

The neck portions are preferably located at different
heights, again to provide enough plastic material at the
parison to make neck portions with sufficient wall thickness
and strength.

The first neck portion 1s preferably oriented substantially
parallel to the vertical axis of the spray bottle (i.e. vertical
axis when spray bottle is resting on a horizontal surface),
since the first neck portion 1s connected preferably con-
nected to a spray head.

The second neck portion 1s preferably oriented to facili-
tate filling or refilling the spray bottle with liquid through the
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second neck portion. A second neck portion oriented sub-
stantially parallel (i.e. vertical) to the first neck portion is
cood for filling purposes, especially filling by machine
automation. A second neck portion preferably oriented sub-
stantially at a 45° angle relative to the first neck portion,
allows for spray bottle designs that allow for better access to
and less interference with the spray head when closing or
opening the resealable cap and {illing and refilling through
the second neck portion. As a further example, the spray
bottle may be filled with water under a tap. The preferred 45°
degree orientation of the second neck greatly facilitates
tilting the spray bottle at an approximately 45° degree angle
then orienting the second neck portion substantially verti-
cally under the tap while the spray head 1s out of the way
from the tap and not interfering therewith during filling.

Thus, an angle in the range of 0° to 90°, preferably a range
of 20° to 70°, more preferably a range of 40° to 70°, and
most preferably an angle of substantially 45° for the orien-
tation of the second neck portion relative to the first neck
portion provides significant benefits.

In regard to the one (1) blow pin method of making the
spray bottle according to the present invention, it 1s more
difficult to make a second neck portion having a vertically
orientation than a perpendicular orientation relative to the
vertical axis of the spray bottle. Specifically, as the parison
1s 1nilated and expands 1nside the blow mold cavity, the wall
of the parison 1s moving outwardly 1n substantially all
directions. It 1s more difficult to blow a portion of the wall
of the parison to become the second neck portion first
outwardly and then upwardly 1n the case of the vertically
oriented version of the second neck portion. In contrast, a
horizontally oriented second neck portion would be the
casiest conflguration to accommodate the expanding wall
portion of the Parison to become the second neck portion.
Thus, the preferred 45° degree orientation is a good com-
promise for this particular parameter of blowing molding the
second neck portion with one (1) pin blow molding appa-
ratus.

Method of Making

The present invention 1s also directed to a method of
making the spray bottle according to the present mnvention
with a one (1) pin blow molding apparatus. This method is
particularly advantageous with respect to the practical con-
siderations of cost and standard available blow molding
equipment 1n the United States. Specifically, this method of
making allows the use of state-of-the-art blow molding
equipment currently being utilized for making high volumes
of single neck spray bottles.

In this method, the mold 1s made with a single opening in
the upper portion of the mold for accommodating the single
blow pin. Thus, a single parison 1s used during the blow
molding operation. During molding, the two (2) halves of
the mold are closed on the parison that has been vertically
extruded downwardly in the shape of a cylinder. The single
blow pin then begins to blow pressurized air inside the
center of the parison to expand the parison, similar to a
balloon expanding, inside the confines of the mold. The
mold 1s cooled by a circulating water circuit inside the outer
walls of the mold to harden the walls of the parison when it
expands 1nto the walls of the mold.

The single blow pin expands the parison outwardly form-
ing the first neck portion 1n the upper portion of the mold
while the expanding parison expands and enters into a
portion of the mold defining the second neck portion. When
the molded spray bottle 1s removed from the mold, the first
neck portion 1s finished with an opening extending into the
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interior of the bottle while the second neck portion 1is
unfinished (i.e. completely closed due to being molded as a
wall portion of the spray bottle blocking access into the
interior of the spray bottle). Thus, a separate finishing
operation (e.g. boring, reaming, punching) is required to
open up the end of the second neck portion to finish the
second neck portion to provide an opening into the interior
of the spray bottle. Further, the outer flash 1s trimmed from
the molded spray bottle to finish the spray bottle.

In another method of making the spray bottle according to
the present invention, two separate blow pins are provided
in the blow molding apparatus. This method, allows for the
two neck portions of the spray bottle to be blown and
finished upon exiting the mold. Thus, two separate parisons
will be utilized 1n this blow molding operation.

With the use of two parisons, an 1nsert or other tool will
need to be implemented inside the closed mold halves to
prevent the formation of an mnner wall resulting in two
separate chambers (i.e., tool to comprise inner wall). For
example, a separating plate suspended by the blow pins to be
surrounded by the mold halves could be implemented.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side elevational view of a multiple neck spray
bottle apparatus according to the present invention.

FIG. 2 1s a side elevational view of a multiple neck spray
bottle according to the present invention with the spray head
and cap removed.

FIG. 3 1s a detailed side elevational view of a multiple
neck spray bottle according to the present invention.

FIG. 4A 1s a partial vertical cross-section of a first neck
portion of the spray bottle according to the present mven-
tion.

FIG. 4B 1s a top elevational view of the first neck portion
shown 1 FIG. 4A.

FIG. 5A1s a cross-sectional view of a second neck portion
of a spray bottle according to the present invention.

FIG. 5B 1s a top planar view of the second neck portion
shown 1 FIG. 5A.

FIG. 6A 1s a cross-sectional view of another embodiment

of a second neck portion of the spray bottle according to the
present invention showing an mmwardly extending radial
flange.

FIG. 6B 1s a top planar view of the second neck portion
shown 1n FIG. 6A.

FIG. 7A1s a cross-sectional view of a further embodiment
of the second neck portion of a spray bottle according to the
present 1vention.

FIG. 7B 1s a top planar view of the second neck portion
shown 1n FIG. 7A.

FIG. 8 1s a partial broken away vertical cross-sectional
view of the second neck portion and cap showing the stop
arrangement between the cap and wall portion of the bottle.

FIG. 9 1s a detailed cross-sectional view of a cap liner.

FIG. 10 15 a perspective view showing a hollow cylindri-
cal parison being vertically exuded downwardly between
open halves of the blow mold 1n an open mode.

FIG. 11 1s an end elevational view of the blow molding
operation shown 1n FIG. 10, with the blow mold 1n a closed
conilguration.

FIG. 12 1s a partially broken away side cross-sectional
view through a second neck portion of the spray bottle with
a closed end portion ready to be opened by a drilling/
reaming tool.
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FIG. 13 1s a partially broken away side cross-sectional
view through a second neck portion of the spray bottle as
shown in FIG. 12 after the drilling reaming operation to
open an end of the second neck portion.

FIG. 14A 1s a diagrammatic perspective view of two (2)
hollow cylindrical-shaped parisons being extruded down-
wardly 1n a two (2) blow pin molding operation for making
a spray bottle according to the present invention.

FIG. 14B 1s a diagrammatic perspective view of a result-

ing spray bottle having an inner wall in the two (2) blow pin
method shown 1n FIG. 14A.

FIG. 14C 1s a diagrammatic perspective view of a finish

spray bottle resulting from the two (2) blow pin method
shown 1n FIGS. 14A and 14B.

FIG. 15A is a diagrammatic perspective view of two (2)
different length hollow cylindrical-shaped parisons being
extruded downwardly in a two (2) blow pin molding opera-
fion for making a spray bottle according to the present
invention.

FIG. 15B 1s a diagrammatic perspective view of a result-

ing spray bottle having an inner wall in the two (2) blow pin
method shown in FIG. 15A.

FIG. 15C 1s a diagrammatic perspective view of a finish

spray bottle resulting from the two (2) blow pin method
shown 1n FIGS. 15A and 15B.

FIG. 16A is a diagrammatic perspective view of two (2)
injection molded parisons being extruded downwardly 1n a
two (2) blow pin molding operation for making a spray
bottle according to the present invention.

FIG. 16B 1s a diagrammatic perspective view of a result-
ing spray bottle having an inner wall in the two (2) blow pin

method shown 1n FIG. 16A.

FIG. 16C 1s a diagrammatic perspective view of a finish

spray bottle resulting from the two (2) blow pin method
shown 1n FIGS. 16A and 16B.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The plastic spray bottle according to the present invention
is provided with multiple (i.e. at least two) neck portions.
The spray bottle can be made from a wide variety of virgin
and composite plastic material and/or layer, including made
from polyethylene, polypropylene, polyvinyl chloride
(PVC), polyethylene terephalate (PET), and other suitable
plastic materials, particularly those commonly used 1n blow
molding containers.

The spray bottle according to the present invention
includes a body portion and at least two (2) neck portions
extending from the body portion. The neck portions can
extend at any height and/or direction or angle from the body
portion, however, 1t 1s preferred 1f the neck portions extend
from an upper portion of the body portion to facilitate
manufacturing, and for ornamental and other design con-
siderations.

The neck portions can have various designs, however, it
1s preferred that the neck portions are each provided with an
opening to an 1nner to allow ingress and egress of fluid, 1n
particular liquid. However, sealed neck portions can be
provided for accommodating separate internally installed
reservolirs or chambers for containing, for example, chemi-
cal concentrate, reactive chemicals, chemicals modifiers.

Most preferably, each neck portion 1s provided with an
outer threaded portion to allow mechanical connection with
various other components, including spray heads, resealable
closures (e.g. caps), non-resealable closures (e.g. breakable
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seals), spouts, and other separate devices to provide various
liquid dispensing handling aspects.

Further, it 1s preferable that each neck portion opening 1s
located 1n an upper portion of the body portion of the spray
bottle. Specifically, 1t 1s preferable that each neck portion
opening 1s located above a highest liquid level mark of the
spray bottle. Thus, when the spray bottle 1s completely filled

with a liquid, the liquid level 1s below each neck portion
opening to prevent leakage of liquid out the neck portions.
However, adequate sealing can be provided with a foam cap
scal to allow the second neck portion to be located below the
highest liquid level mark.

In the particular use of the spray bottle according to the
present invention as a spray bottle dispenser (i.e. used in
combination with a spray head), it is desirable that one neck
portion is oriented substantially vertically (i.e. when spray
bottle 1s resting or horizontal surface) for accommodating
the spray head. The remaining one or more neck portions can
be also oriented vertically, or at an angle relative to a vertical
axis of the spray bottle.

Based on the one-pin method of making the spray bottle
according to the present invention, as discussed 1n detail
below, the spray bottle according to the present invention
has a preferred structural configuration. Specifically, the
following 1s a list of parameters preferably incorporated in
the spray bottle according to the present mmvention.

1) number of neck portions, preferably two (2) for most
applications;

2) locating multiple neck portions substantially within a
center portion of the width of the spray bottle;

3) locating neck portions at different heights of the spray
bottle;

4) orienting a first neck portion substantially vertically
and orienting a second neck portion at an angle sub-
stantially in the range of 0° to 90° relative to a
longitudinal axis of the spray bottle;

5) orienting a first neck portion substantially parallel to
the longitudinal axis of the spray bottle and orienting a
second neck portion at an angle substantially in the
range of 0° to 70° relative to a longitudinal axis of the
spray bottle;

6) orienting a first neck portion substantially parallel to
the longitudinal axis of the spray bottle and orienting a
second neck portion preferably at an angle substantially
in the range of 20° to 60° relative to the longitudinal
ax1s of the spray bottle;

7) orienting a first neck portion substantially parallel to
the longitudinal axis of the spray bottle and orienting a
second neck portion more preferably at an angle sub-
stantially in the range of 40° to 50° relative to the
longitudinal axis of the spray bottle;

8) orienting a first neck portion substantially parallel to
the longitudinal axis of the spray bottle and orienting a
second neck portion most preferably at an angle of
substantially 45° relative to the longitudinal axis of the
spray bottle;

9) locating the multiple neck portions in an upper portion
of the spray bottle; and

10) locating the multiple neck portions in an upper portion

of the spray.

A preferred spray bottle dispenser 10 comprising a pre-
ferred spray bottle 12, spray head 14, and closure cap 16 is
shown 1n FIG. 1. The spray bottle 12 by 1tself 1s shown 1n
FIG. 2.

The spray head 12 is a trigger pump-type variety (e.g.
Calmar) provided with a finger actuated trigger 16, an inner
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threaded connector 18 for mechanically coupling the spray
head 12 to the spray bottle 12, and a down tube 20 extending
downwardly 1nside the spray bottle 12.

The spray head 12 1s provided with an internal spring
biased piston/cylinder arrangement for applying a suction
force on fluid 1n the down tube 20 to withdraw liquid from
the spray bottle 12 into the cylinder inside the spray head 12.
A one-way check valve 1n the spray head only allows fluid
to enter through the down tube 20 into the cylinder in the
spray head, but does not allow it to exit out of the cylinder
back down into the down tube 20.

The spray bottle 12 shown 1 FIG. 2 1s provided with a
first neck portion 22 having external threads 24 and a second
neck portion 26 having external threads 28. The first neck
portion 22 1s oriented vertically (i.e., when the spray bottle
12 is resting on a horizontal support surface), and threadedly
engages with the spray head 14, as shown in FIG. 1.

The second neck portion 26 1s oriented at an angle A
relative the vertical axis of the spray bottle 12. Again, the
second neck portion 26 1s preferably oriented at an angle A
substantially in the range of 0° to 90° relative to the vertical
axis of the spray bottle. Further, the second neck portion 26
1s more preferably oriented at an angle A substantially in the
range of 0° to 70° relative to the vertical longitudinal axis of
the spray bottle. Even further, the second neck portion 26 1s
even more preferably oriented substantially in the range of
20° to 60° relative to the vertical longitudinal axis of the
spray bottle. Better yet, the second neck portion 26 1s even
more preferably oriented at an angle A substantially i the
range of 40° to 50° relative to the vertical axis of the spray
bottle. Best yet, the second neck portion 26 1s most prefer-
ably oriented at an angle of substantially 45° relative to the
vertical longitudinal axis of the spray bottle;

The spray bottle 12 shown 1n FIG. 3 1s blow molded from
a parison having a width W. The first neck portion 22 1s
substantially centered in the width W of the parison while
the second neck portion 26 1s partially (i.e. approximately
one-half (12) width of second neck portion 22) located within
in the width W of the parison. In order to ensure a sufficient
amount of plastic material will form the second neck portion
26, preferably the second neck portion 26 1s located sub-
stantially within the width W of the parison, and more
preferably entirely within in the width W of the parison.

An upper portion of the first neck portion 22 1s
cylindrical-shaped, and provided with external threads 24
molded so as to extend outwardly from the surface thereof.
The external threads 24 (e.g., helical-shaped arrangement)
are preferably molded so as to have a flattened lower surface
to enhance gripping between the spray bottle 12 and internal
threaded coupler 18 of the spray head 14. The first neck
portion 22 1s provided with a circular flat end face 22A
defining a circular opening 22B into the first neck portion
22. The circular flat end face 22A provides a sealing surface
cooperating with a circular flat sealing surface of the internal
threaded coupler 18 of the spray head 14. The molding of the
external threads 24 results in a slight helical-shaped 1nden-
tation 22C 1n the 1nner surface of the first neck portion 22.

An upper portion of the second neck portion 26 1s
cylindrical-shaped, and provided with external threads 28
molded so as to extend outwardly from the surface thereof.
The external threads 28 (e.g., helical-shaped arrangement)
are preferably molded so as to have a flattened lower surface
to enhance gripping between the spray bottle 12 and inner
threads of the cap 19. The second neck portion 26 1is
provided with a circular flat end face 26 A defining a circular
opening 26B into the second neck portion 26. The circular
flat end face 26 A provides a sealing surface with a circular
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flat inner sealing surface of the cap 19. The molding of the
external threads 28 results in a slight helical-shaped 1nden-
tation 26C 1n the 1nner surface of the second neck portion 26.

In more preferred embodiments, the second neck portion
26 1s configured to provide additional structural stifiness or
rigidness to ensure adequate sealing with the cap 19.
Specifically, the upper external threaded portion of the
second neck portion 26 must have suflicient structurally
stiffness and integrity to prevent crushing, bending, folding
or localized and overall deformation of the upper sealing
surface (1.e. circular flat end face 26A) and edge around
opening 26B when the cap 19 is threaded and tightened onto
the second neck portion 26.

In the single-pin blow molding method of making the
spray bofttle 12 described in detail below, the first neck
portion 1s formed opened by the single pin extending
through the first neck portion 22 during blow molding,
however, the second neck portion 1s blow molded closed as
a portion of the wall of the spray bottle 12. This results 1n the
second neck 26 portion having a thinner wall thickness, and
being less rigid relative to the first neck portion 22. Thus, 1t
1s desirable to configure the second neck portion 26 so as to
be more rigid by various techniques to be described below.

As shown 1n FIGS. 6A and 6B, the second neck portion
26' 1s stiffened by providing an inwardly extending radial
flange 27" having a more pronounced circular flat end face
26'. This arrangemnent provides an increase 1n the area of
circular flat end face 26', and thus an increase 1n the sealing
arca. Further, this stiffens the circular opening 26B' to
prevent the upper edge of the circular opening 26 B' against
deforming inwardly and then bending or folding over.

As shown 1n FIGS. 7A and 7B, the second neck portion
26" 1s provided with an mmwardly extending inclined radial
flange 27". This arrangement again stiffens the second neck
portion 26" against inward deformation.

These and other configurations and designs can be made
to minimize deformation of the second neck portion 26",
especially when tightening the cap 19 onto the second neck
portion 26.

In order to prevent over tightening of the cap 19 and
potentially deforming the second neck portion 26 and create
a leaking seal problem, the cap 19 1s preferably configured
in the manner shown 1n FIG. 8. Specifically, the height H 1s
sized to be substantially equal to the depth D so that the
lower edge of the cap 194 engages with a wall portion 12a
of the spray bottle 12. Thus, the wall portion 124 functions
as a stop to prevent overtightening of the cap 19. Further, a
scal 30 1s preferably provided to ensure a good liquid tight
scal between the cap 19 and the mnwardly extending radial
flange 26 A'. The seal 30 can be made of paper, cloth, foam
fo1l, composites of these materials and other suitable sealing
conilgurations.

The seal 30 1s preferably provided by a cap liner 32 shown
in FIG. 9. The cap liner 32 comprises the seal 30 (e.g., foam)
release layer 34 and breakable seal 36. The release layer
separates the seam 30 from the breakable seal 36. The
release layer, for example, can be made of a wax, which
when heated allows mechanical separation of the seal 30

from the breakable seal 36. The breakable seal 36, for

example, can be a metal foil or plastic film or combination
thereof.

Method of Making (Single Blow Pin Method)

The spray bottle according to the present invention can be
made on a blow molding apparatus. The blow molding
apparatus 1s set up to provide a single blow pin per mold
cavity.
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The mold for use 1n making the spray bottle according to
the present invention 1s machined and shaped to produce a
particular multiple neck design. An upper end of the mold
cavity 1s configured for making the first neck portion, and
above the cavity for the first neck portion 1s provided a
vertically aligned through hole extending from the mold
cavity to an upper surface of the mold. The through hole 1s
configured for accommodating the single blow pin of the
molding apparatus.

The blow molding apparatus 1s provided with a heated
extruder for melting plastic pellets and forming an extruded
parison. For example, the blow molding apparatus can be
configured for extruding a hollow cylindrical-shaped pari-
son downwardly around the single blow pin. The parison is
extruded between the mold halves of the open mold, and 1s
aligned so as to be located (e.g. centered) inside the mold
cavity when the mold halves are closed.

When the parison is extruded to a sufficient length (e.g.
slightly longer relative to height of spray bottle), the blow
molding apparatus closes the mold halves onto the parison
causing the parison to be sealed along its upper and lower
ends. The blow pin provides air pressure 1nside the hollow
parison as 1t 1s extruded to maintain the parison partially
inflated, and then blows up the parison mside the mold
cavity when the upper and lower ends of the parison are
scaled by closing mold halves.

The parison 1s inflated so that the parison expands into the
surfaces of the mold cavity. The mold 1s cooled by water
circulated through a water cooling circuit in the mold. When
the expanding surfaces of the parison come 1nto contact with
the surfaces of the mold cavity, the hot plastic melt of the
parison 1s cooled and solidifies taking on the shape of the
mold cavity.

To form the first neck portion, the upper end of the parison
is molded on the inside by the shape (e.g. cylindrical) of the
single blow pin, and on the outside by the shape (e.g.
threaded neck design) of the first neck portion of the mold
cavity. To form the second neck portion, a portion of the
parison expands outwardly into a portion of the mold cavity
shaped (e.g. threaded neck design) to mold the second neck
portion. In this method, the second neck portion 1s formed as
a portion of the wall of the spray bottle. Thus, the second
neck portion 1s molded closed, and must be open 1n a
separate operation after the spray bottle 1s blow molded. For
example, the end wall of the second neck portion can be
opening by machining (e.g. drilling, boring, reaming,
stamping, etc.). Alternatively, the blow mold can be pro-
vided with a blow tube, which blows open the end of the
second neck portion. In a further alternative, the second neck
portion can be blow molded to have a frangible end portion
to allow a user to break open the end of the second neck
portion.

EXAMPLE 1

The two (2) neck spray bottle design shown in FIGS. 1-3
has been successtully molded 1n a high speed production.
The first neck portion 24 has been mold on the 1nside by a
cylindrical-shaped blow pin and on the outside with a helical
thread design. The second neck portion 28 1s made as a
portion of the wall of the spray bottle, and thus has a closed
configuration. After the spray bottle 10 was molded, an
opening 1n the end wall of the second neck portion was
bored with a drill/ream tool.

As shown 1n FIG. 10, a hollow cylindrical-shaped parison
100 is extruded from hot melt plastic (e.g. high density
polyethylene). Specifically, the parison 100 is extruded in a
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downward vertical direction from the extrusion die 102. The
parison 1s acted upon by gravity pulling the parison down-
wardly while a single blow pin 104 partially inflates the
hollow space 1n the center of the parison 100, since the lower
end of the parison 1s open to the atmosphere preventing
inflation of the parison 100. The forces applied on the
parison 100 by gravity and pressure by partial inflation tend
to stabilize the highly pliable parison as it 1s formed. The
extrusion die 102 1s positioned above and relative to the
blow mold 106 so that the parison 100 1s extruded down-
wardly between the open mold halves of the blow mold 106.

As shown 1n FIG. 11, when the mold halves of the blow

mold 106 a re closed, the upper end 1004 and lower end
1005 of the parison 100 were crimped off sealing the upper
and lower ends of the parison 100 located 1nside the cavity
of the blow mold 106. Air being pumped through the single
blow pin 104 then began to inilate the parison inside the
mold cavity of the blow mold 106 until the spray bottle 1s
completely molded. The mold halves of the blow mold 106
were then opened to allow the spray bottle to drop from the

blow mold 106.

As shown 1 FIG. 12, the second neck portion 26 1is
molded with a closed end portion 26¢, since the second neck
portion 26 1s molded as a portion of the wall of the spray
bottle. The second neck portion 26 is finished (i.e. opened)
by a drilling/reaming operation with tool. The finished
second neck portion 26 1s shown 1n FIG. 13.

Method of Making (Two-Pin Method)

The blow molding apparatus can be configured with two
(2) separate blow pins to be accommodated by a single mold
cavity of the blow mold. Specifically, the blow mold 1is
provided with two (2) separate through holes (i.e. one for
cach neck portion being molded) for accommodating the
two (2) separate blow pins.

In one embodiment, two separate parisons are extruded
about each separate blow pins 104, 104' for molding each
neck portion , as shown in FIG. 14A. The blow mold is
provided with two (2) through holes for accommodating the
two (2) separate spaced-apart blow pins 104, 104"

In the spray bottle 12" as shown 1n FIG. 14B, an 1mnner wall
110 is formed by contact between the two (2) separate
parisons when expanded. In one embodiment, a force F 1s
applied, for example with a tool (e.g. mechanical, electrical,
hydraulic, pneumatic), air jet, or other means located exter-
nally or internally relative to the blow mold, to compromise
the mner wall 100 to provide a single compartment spray
bottle. Alternatively, the mner wall 110 1s maintained to
provide two (2) separate chambers that are completely
secaled from each other. In another embodiment, the inner
wall 110 is partially maintained to provide two (2) separate
chambers that are not completely sealed (e.g. fluid passage-
way between chambers at top portion of wall 110).

In an alternative two (2) blow pin method, a first normal
length parison 100 and a second short length parison 100" are
extruded, as shown 1n FIG. 15A. The parison 104 1s inflated
while the parison 104' is only slightly inflated (1.e. differ-
ential inflation) or maintained inflated without expansion
causing the formation of the mner wall 110' adjacent the
second neck portion. A force F provided by, for example a
mechanical tool, air jet, or other means, can be used to
compromise the mner wall 110" to provide a single chamber
spray bottle 12".

In a further alternative two (2) blow pin method, a first
parison 204 and a second parison 204' are provided, as

shown 1n FIG. 16A The parisons 204 and 204" are made by
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a prior 1injection molding step, and then loaded 1nto the blow
mold prior to the blow molding operation. The parison 204
is inflated while the parison 204' is only slightly inflated (i.e.
differential inflation) or maintained inflated without expan-
sion causing the formation of the inner wall 110" adjacent the
second neck portion. A force F provided by, for example a
mechanical tool, air jet, or other means, can be used to
compromise the inner wall 110" to provide a single chamber
spray bottle 12".

In an alternative single blow pin method related to the
method shown 1in FIGS. 16 A, 16B and 16C, only the parison
204 1s used 1n a blow mold having a single through hole, and
the second neck portion 1s blown as a portion of the wall and
then subsequemly opened by a separate finishing step. Thus,
this method 1s similar to the method shown 1n FIGS. 10 and
11, however, with the hot extruded parison 100 replaced
with the 1njection molded parison 204.

We claim:

1. A method of manufacturing a multiple neck spray bottle

for use with a spray head, said method comprising the steps
of:

providing a mold having a molding cavity configured for
blow molding a multiple neck spray bottle having
multiple externally threaded neck portions with at least
one threaded neck portion configured to connect with
the spray head;

providing at least one plastic parison mside the molding
cavity, the neck portions of the multiple neck spray
bottle being molded are located substantially within a
width of the parison;

blow molding the parison provided inside the molding
cavity with a single blow pin to form the multiple neck
spray bottle with at least one neck portion of the spray
bottle being formed 1n a wall portion of the spray bottle;

opening the blow mold to release the formed multiple
neck spray bottle from the blow mold; and

opening the at least one neck portion formed 1n the wall
portion of the spray bottle.
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2. A method according to claim 1, wherein said at least
one parison 1s extruded from hot plastic melt.

3. A method according to claim 2, wherein said at least
one parison 1s extruded 1n a hollow cylindrical shape about
said at least one blow pin, and wherein said parison 1is
extruded between mold halves of the blow mold 1n an open
mode.

4. A method according to claim 1, wherein said step of

opening 1s provided by one selected from the group con-
sisting of a tool located external to the blow mold, a tool
located internal to the blow mold, air jet located external to
the blow mold and air jet located internal to the blow mold.

5. A method according to claim 1, wherein separate neck
portions of said multiple neck spray bottle are provided at

different heights of the spray bottle.

6. A method according to claim 1, wherein a first neck
portion of the multiple neck spray bottle 1s formed vertically,
and a second neck portion 1s formed at an angle relative to
a vertical axis of the spray bottle.

7. A method according to claim 6, wheremn a wall of said
second neck portion 1s formed so as to be reinforced against
deformation compared with other wall portions of the spray
bottle.

8. Amethod according to claim 1, wherein said blow mold
1s provided with a single through hole for accommodating
said single blow pin.

9. A method according to claim 1, wherein said at least
one parison 1s 1njection molded prior to the step of blow
molding.

10. A method according to claim 9, wherein said step of
opening 1s provided by one selected from the group con-
sisting of a tool located external to the blow mold, a tool
located internal to the blow mold, air jet located external to
the blow mold and air jet located internal to the blow mold.

11. A method according to claim 1, wherein said plastic
parison 1s made of plastic of one selected from the group
consisting of polyethylene, polypropylene, polyvinyl chlo-
ride (PVC), and polyethylene terephalate (PET).
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